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(54) Layered catalyst for purifying exhaust gas 

(57) A catalyst for purifying an exhaust gas, com- 
prising a carrier base material, a supporting layer 
coated on the surface of the carrier base material, and 
Pt and NOx storing materials supported with the sup- 
porting layer, characterized in that the supporting layer 



has a two-layer structure of an upper layer and a lower 
layer and the concentration of Pt supported by the 
upper layer is higher than that of Pt supported by the 
lower layer. 
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Description 

BACKGROUND OF THE INVENTION 
5 1 . Field of the Invention 

[00011 The present invention relates to a catalyst for purifying an exhaust gas and, more particularly to a NOx stor- 
age reduction catalyst, for purifying an exhaust gas, which is used for purifying an exhaust gas discharged from an inter- 
nal combustion engine of an automobile. 

10 

2. Description of the Related Art 

[0002] As a catalyst for purifying an exhaust gas of an automobile, there has hitherto been used a three-way - cate- 
vstfor purifying the exhaust gas by oxidizing CO and HC and reducing NOx In the exhaust gas simultaneously. As the 
nXS* tor -ample, there have widely been known those obtained by forming a supporting layer made of 
y-alumina on a earner base material made of cordierite and supporting a catalyst made of a noble metal such as ple- 
num (Pt), palladium (Pd) and rhodium (Rh) with the supporting layer. „, lerfHmo H fam 
Si In view o protection of the global environment, carbon dioxide (C0 2 ), in an exhaust gas discharged from 
Zl. combuTon engines of automobiles, has recent* become a serious f^^^^liXZ 
for combusting a fuel in an excess oxygen atmosphere has been suggested as a means for solving »<• probhmln *e 
lean-burn system, the amount of the fuel is reduced by improving the fuel cost, thereby making t possible to prevent an 
evolution of CO P as a combustion exhaust gas. 

TO004 However, a conventional three way catalyst is used for purifying the exhaust gas, by oxidizing and reducing 
CO HC and NOx in the exhaust gas simultaneously, when an air fuel ratio (A/F) is a stoichiometric air fuel 
v£ed to "stoichiometric"). In the excess oxygen gas atmosphere of the lean-burn exhaust gas the ™«" 
for purifying CO and HC is active but the reducing reaction for purifying NOx becomes inactwe, thereby making it impos- 

TOOO* ^ Trefore. there has been developed a system for purifying NOx under lean-burn conditions by usually com- 
Kg the fue under the lean conditions of excess oxygen and temporarily changing to the stoich.metnc-ennc ed 
fefseto stoichiometric air fuel ratio) conditions, thereby to convert the exhaust gas into a reducing : 
system, there has been suggested a storage/reduction type catatyst for purifying an exhaust gas, using a NOx storing 
materia which stores NOx in the lean atmosphere and releases the stored NOx in the sto,ch,ometnc-enr ched atmos- 
Sre When using such a catafyst, NOx is stored in the NOx storing material at the lean side and Is released at the 
trhiometric-enr'hed side by changing the air fue, ratio, in the form of a pulse, from the lean ^^cl»n^ 
ric-enriched side, thus purifying NOx as a result of the reaction with a reducing component such as HC and CO. There 
fore NOx can be efficiently purified even from the exhaust gas from a lean-burn engine. 

0W61 However a trace amount of a sulfur component is contained In the fuel and the sulfur component .s oxidized 
o^oLs«on or o idized on the catalyst to produce SOx. Since the resulting SOx is acidic, whereas the NOx storing 
££££££ SOx reacts with the NOx storing material to form a surfate. As a result, the NOx storing capab of 
the NOx storing material is lost, thereby lowering the NOx purifying capability. This phenomenon has been known as a 
sulfur poisoning of the NOx storing material. . 
mm To sofce the above problem, there has been suggested a cata^st compnsing a supporting ^taq* 
^o-laver structure of an upper layer formed of particles having a large particle diameter and a lower layer formed of 
SCSJ a i small particle diameter, the catatyst being capable of trapping SOx in the upper layer (Unexam.ned 

" Si™" 

However since the particle diameter of the particles constituting the upper layerofthe supporting layer ,s large, choking 
^e^ZTZe to heat or the poisoning component is inhibited and diffusion of NOx to the lower layer . not pre- 
vented. However, there is a possibility that SOx will also reach the lower layer. _ nQ u lo 
[0009] Accordingly, an object of the present invention is to provide a catalyst for purifying an exhaust gas, capable 
of preventing SOx from reaching the NOx trapping layer. 

SUMMARY OF THE INVENTION 
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[0010] To attain the above object, the present invention provides a catalyst for purifying an exhaust 9^. comprising 
a carrier base material, a supporting layer coated on the surface of the carrier base material, and Pt and NOx stonng 
aSEZL* b the supporting layer, characterized in that the supporting layer has a two layer « c an 
upper layer and a lower layer and the concentration of Pt supported by the upper layer is higher than that of Pt sup 
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ported by the lower layer. When the concentration of Pt of the upper layer of the supporting layer is increased, the sulfur 
component is rapidly converted into SOx by oxidation in the upper layer and the NOx storing material is efficiently poi- 
soned, thereby trapping SOx. Therefore, diffusion of SOx to the interior, i.e. lower layer, is prevented. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] 

Fig. 1 is a partially enlarged sectional view showing a catalyst for purifying an exhaust gas according to the present 

10 invention. • M « 

Figs. 2a and 2b are schematic diagrams for explaining a mechanism of trapping and releasing NOx. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 2] As shown in Fig. 1 , the catalyst 1 for purifying an exhaust gas according to the present invention comprises 
a carrier base material 2 and a supporting layer 3 coated on the surface of the carrier base material. As the carrier base 
material 2 for example, a monolithic carrier base material made of a heat-resistant ceramic such as cordierite, and a 
metal carrier base material made of a metal foil are used. The supporting layer 3 is made of an oxide porous body, and 
alumina, silica, zirconia, silica-alumina and zeolite are used as the oxide porous body. The supporting layer is com- 
posed of a lower layer 4 and an upper layer 5, but the material of the oxide porous body of the lower layer and that of 
the upper layer may be the same or different. 

[001 3] A NOx storing material is supported with the supporting layer 3. As the NOx storing material, for example, 
there can be used at least one selected from the group consisting of alkali metals, alkali earth metals and rare earth 
elements The alkali metals include, for example, lithium, sodium, potassium, rubidium, cesium andfrancium. The alkali 
earth metals include, for example, beryllium, magnesium, calcium, strontium and barium. The rare earth metals include, 
for example, scandium, yttrium, lanthanum, cerium, praseodymium and neodymium. The amount of the NOx storing 
material to be supported is preferably within a range from 0.05 to 0.5 moles per liter of the oxide porous body. 
[001 4] Furthermore, platinum (Pt) is supported by the supporting layer 3. In the catalyst for purifying an exhaust gas 
of the present invention, the amount of Pt supported in the supporting layer 3 is controlled to a normal amount, e.g. 
about 0 1 to 1 wt% in the layer 4 of the supporting layer 3, while the amount is controlled to a higher concentration, 
preferably 1 .5 wt% or more, in the upper layer 5. The reason why the concentration of Pt in the upper layer 5 of the sup- 
porting layer was increased in the present invention is as follows. 

[001 5] In a conventional NOx storage/reduction type catalyst for purifying an exhaust gas, a earner base material 
is provided with a supporting layer on which a NOx storing material and a noble metal catalyst are supported. When 
this catalyst is disposed in an exhaust passage of an internal combustion engine, the supporting layer actually traps and 
releases NOx but the detailed mechanisms of these trapping and releasing actions are not completely clear. However, 
it is considered that these trapping and releasing actions are conducted based on the mechanisms shown in Figs. 2a 
and 2b The mechanisms will now be described in the case where platinum Pt and barium are supported, but may be 
the same mechanisms even if other alkali metals, alkali earth metals and rare earth elements are used. 
[001 6] When the average air fuel ratio of the inflowing exhaust gas is considerably transferred to the lean side as 
compared with the stoichiometric air fuel ratio, the concentration of oxygen in the inflow exhaust gas increases drasti- 
cally and oxygen 0 2 is deposited on the surface of platinum Pt in the form of 0 2 or O 2 " as shown in Fig. 2a. On the 
other hand, NO in the inflow exhaust gas reacts with 0 2 " or O 2 " on the surface of platinum Pt to produce N0 2 

45 (2NO + 0 2 -> 2N0 2 ). 

A portion of the resulting N0 2 is absorbed in the supporting layer while being oxidized on platinum Pt, and then diffuses 
into the supporting layer in the form of a nitric ion NO3, as shown in Fig. 2a, while combining with barium ox.de BaO. 
In such way, NOx is trapped in the supporting layer. 

[0017] As long as the concentration of oxygen in the inflow exhaust gas is high, N0 2 is produced on the surface of 
platinum Pt and, as long as the capacity to trap NOx in the supporting layer is not saturated, NOx is absorbed in the 
supporting layerto produce a nitric ion N0 3 \ On the other hand, when the concentration of oxygen in the inflow exhaust 
gas is lowered to thereby lower the amount of N0 2 produced, the reaction proceeds in the reverse direction 
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thus releasing the nitric ion N0 3 in the trapping layer from the supporting layer in the form of N0 2 . That is, when the 
concentration of oxygen in the inflow exhaust gas is lowered, the concentration of oxygen in the exhaust gas is lowered. 
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Therefore, when the degree of leanness of the inflow exhaust gas is lowered, NOx is released from the supporting layer. 
[001 81 ' On the other hand, the average air fuel ratio of the inflow exhaust gas is transferred to the rich side, partic- 
ularly when the average air fuel ratio is fuel-rich as compared with the stoichiometric air fuel ratio, the exhaust gas con- 
tains a large amount of HC and CO, which are oxidized by reacting with Ojf or O 2 " on platinum Pt. When the average 
air fuel ratio of the inflow exhaust gas is transferred to the fuel-rich side, particularly when the average air fuel ratio is 
fuel-rich as compared with the stoichiometric air fuel ratio, since the concentration of oxygen in the inflow exhaust gas 
is lowered NO, is released from the supporting layer and N0 2 is reduced by reacting with HC and CO, as shown in Fig. 
2b In such way, when N0 2 does not exist on the surface of platinum Pt, N0 2 is released successively released from 
the supporting layer. Accordingly, when the average air fuel ratio of the inflow exhaust gas is transferred to the fuel-rich 
side as compared with the stoichiometric air fuel ratio, NOx is released from the supporting layer within a short time. 
Even if the average air fuel ratio of the inflow exhaust gas is in the fuel-lean state, NOx is released from the supporting 
layer and the released NOx can be reduced. 
[00191 In normal operation, the airfuel ratio of an air-fuel mixture to be combusted in the internal combustion engine 
is maintained in the lean state and, therefore, the air fuel ratio of the inflow exhaust gas becomes the lean state, thus 
,s preventing NOx in the exhaust gas from being trapped in the supporting layer and causing it to discharged into the air 
[0020] However, since there is a limit in capacity of NOx entrapped in the supporting layer, NOx must be released 
from the supporting layer before the capacity of NOx entrapped in the supporting layer is saturated. Therefore, the 
trapped NOx is released from the supporting layer and reduced by temporarily controlling the airfuel ratio of the air-fuel 
mixture to be combusted in the internal combustion engine to the fuel-rich state as compared with the stoichiometric air 

20 [0021] tl0 However, as described in the beginning, a sulfur component such as SOx is contained in the exhaust gas 
and not only NOx but also SOx can be trapped in the supporting layer. It is considered that the mechanism for trapping 
of SOx in the supporting layer is the same as that for trapping of NOx. 

[00221 In the same manner as in case of describing the mechanism for trapping of NOx, the mechanism will be 
described below by way of the case where platinum Pt and barium are supported on the carrier. As descnbed above, 
when the average air fuel ratio of the inflow exhaust gas is in the lean state as compared with the stoichiometric air fuel 
ratio oxygen 0 2 is deposited on the surface of platinum Pt in the form of 0 2 or O 2 " and SOx in the inflow exhaust gas, 
e g S0 2 reacts with 0 2 or O 2 " on the surface of platinum Pt to produce S0 3 . The resulting S0 3 is absorbed in the sup- 
porting layer while being oxidized on the platinum Pt, and is then diffused in the supporting layer in the form of a sulfuric 
so ion S0 4 2 " The sulfuric ion S0 4 2 ' is then combined with a barium ion to produce a sulfate BaS0 4 . 

[0023] However this sulfate BaS0 4 is hardly decomposed and is retained without being decomposed even if the 
average air fuel ratio of the inflow exhaust gas is transferred to the fuel-rich state. Accordingly, the amount of the sulfate 
BaS0 4 increases with a lapse of time, thus lowering the amount of NOx that can be trapped in the supporting layer with 

raoS] 6 ° f ^solve this problem, the supporting layer has a two-layer structure of an upper layer and a lower layer and 
the concentration of Pt supported with the upper layer is higher than that of Pt supported with the lower layer in the 
present invention. As described above, the catalyst is poisoned with sulfur at the surface layer. When the concentration 
of the Pt of the upper layer of the supporting layer is increased, S0 2 in the exhaust gas flowing into the catalyst is rapidly 
converted into S0 3 because of high oxidation capability in the lean atmosphere and then S0 3 is given to the NOx stor- 
ing material existing in the vicinity of Pt, e.g. Ba, thereby trapping it as a sulfate BaS0 4 . In such way, SOx is trapped in 
the upper layer, while NOx reaches the lower layer after passing through the upper layer because of rts larger diffusion 
rate than that of SOx. Since SOx is trapped in the upper layer, the NOx storing material is not poisoned in the lower 
layer and, therefore, NOx can be efficiently stored. 

[0025] In the stoichiometric-rich atmosphere, since SOx is discharged by being separated from the upper layer, no 
poisoning of the NOx storaging material occurs. NOx passes through the upper layer after passing through the lower 
layer and NOx is reduced by reacting with HC and CO in the exhaust gas, due to a catalytic action of Pt on passing 
through the upper layer, and is then purified and discharged. Since SOx is Inhibited from diffusing to the lower layer by 
repeating adsorption and desorption only in the upper layer of the catalyst supporting layer, poisoning of NOx can be 

ScSJ * The thickness of the supporting layer is usually about 70 urn, but the thickness of the upper layer of the sup- 
porting layer is preferably controlled within a range from 1 0 to 20 urn. When the thickness of the upper layer as the por- 
tion containing high concentration of Pt is too small, SOx can not be sufficiently trapped in the upper layer and SOx 
diffuses to the lower layer, thereby poisoning the NOx storing material in the lower layer. On the other hand when the 
thickness is too large, the cost increases and SOx diffuses to the deep portion, while diffusion of NOx is inhibited and 
the NOx storing material in the lower layer can not be employed effectively, thus lowering the NOx storage capability. 
[0027] The following examples further illustrate the present invention in detail. 
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Example 1 

[0028] A commercially available active alumina powder was dispersed in an aqueous Pt dinitrodiamine solution and 
the resulting dispersion was stirred for two hours, thereby supporting Pt in the amount of 1 .8 g per 240 g of the alumina 

5 powder. This powder was dried at 1 20°C and then calcined in an air at 500°C for one hour A cylindrical monolithic car- 
rier having a diameter of 1 00 mm and a length of 130 mm was prepared and was wash-coated with a slurry comprising 
the above Pt-supported alumina powder, deionized water, aluminum hydroxide and deflocculating agent. The coating 
weight was 240 g per liter of the volume of the catalyst. The concentration of Pt was 0.75% by weight. Then, Pt was 
supported by the monolithic catalyst by dipping in deionized water containing 0.78 g of Pt. As a result of this operation, 

w Pt was supported in the concentration of 2.75 wt% in the thickness of about 1 0 urn of the coated surface and supported 
in the concentration of 0.75 wt% in the interior. Furthermore, as the NOx storing material, Ba and K were supported by 
the monolithic catalyst in amounts of 0.2 moles and 0.1 moles, respectively, per liter of volume of the catalyst. 



Example 2 

15 

[0029] In the same manner as in Example 1 , an active alumina powder on which 0.5 wt% of Pt was supported was 
prepared and a cylindrical monolithic carrier having a diameter of 100 mm and a length of 130 mm was wash-coated in 
the coating weight of 240 g per liter of the volume of the catalyst. Then, Pt was supported by the monolith catalyst by 
dipping in deionized water containing 1 .56 g of Pt. As a result of this operation, Pt was supported in the concentration 
20 of 2.5 wt% in the thickness of about 20 urn of the coated surface and supported in the concentration of 0.5 wt% in the 
interior. Furthermore, as the NOx storing material, Ba and K were supported by the monolith catalyst in amounts of 0.2 
moles and 0.1 moles per liter, respectively, of volume of the catalyst. 



Example 3 

[0030] In the same manner as in Example 1 , an active alumina powder with which 0.1 wt% of Pt was supported was 
prepared and a cylindrical monolithic carrier having a diameter of 1 00 mm and a length of 1 30 mm was wash-coated to 
a coating weight of 150 g per liter of the volume of the catalyst. Then, an active alumina powder in which 2.5 wt% of Pt 
was supported was prepared and the monolith catalyst was washed-coated with the powder to a coating weight of 90 
g per liter of the volume of the catalyst. As a result of this operation, Pt was supported in the concentration of 2.5 wt% 
in the thickness of about 30 urn of the coated surface and supported in the concentration of 0.1 wt% in the interior. Fur- 
thermore, as the NOx storing material, Ba and K were supported by the monolithic catalyst in amounts of 0.2 moles and 
0.1 moles, respectively, per liter of volume of the catalyst. 



35 Example 4 

[0031] In the same manner as in Example 1 , an active alumina powder with which 0.57 wt% of Pt was supported 
was prepared and a cylindrical monolithic carrier having a diameter of 100 mm and a length of 130 mm was wash- 
coated to a coating weight of 21 0 g per liter of volume of the catalyst. Then, an active alumina powder in which 4 wt% 
40 of Pt was supported was prepared and the monolith catalyst was washed-coated with the powder to a coating weight 
of 30 g per liter of the volume of the catalyst. As a result of this operation, Pt was supported in the concentration of 4.0 
wt% in the thickness of about 10 pirn of the coated surface and supported in a concentration of 0.57 wt% in the interior. 
Furthermore, as the NOx storing material, Ba and K were supported by the monolith catalyst in amounts of 0.2 moles 
and 0.1 moles, respectively, per liter of volume of the catalyst. 

45 

Example 5 

[0032] In the same manner as in Example 4, there was obtained a monolith catalyst in which Pt was supported in 
the concentration of 1 .5 wt% in the thickness of about 1 0 jim of the coated surface and supported in a concentration of 
so 0.93 wt% in the interior. Furthermore, as the NOx storing material, Ba and K were supported by the monolith catalyst 
in amounts of 0.2 moles and 0.1 moles, respectively, per liter of volume of the catalyst. 



Example 6 

[0033] In the same manner as in Example 4, there was obtained a monolith catalyst in which Pt was supported in 
the concentration of 2.0 wt% in the thickness of about 1 0 urn of the coated surface and supported in a concentration of 
0.86 wt% in the interior. Furthermore, as the NOx storing material, Ba and K were supported by the monolith catalyst 
in amounts of 0.2 moles and 0.1 moles, respectively, per liter of volume of the catalyst. 
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[0034] In the same manner as in Example 4, there was obtained a monolith catalyst on which Pt was supported in 
the concentration of 3.0 wt% in the thickness of about 1 0 urn of the coated surface and supported in the concentration 
of 0.71 wt% in the interior. Furthermore, as the NOx storing material, Ba and K were supported by the monolith catalyst 
in amounts of 0.2 moles and 0.1 moles, respectively, per liter of volume of the catalyst. 

Comparative Example 1 

[0035] In the same manner as in Example 1 , 1 wt% of Pt was supported by an active alumina powder and a cylin- 
drical monolithic carrier having a diameter of 1 00 mm and a length of 1 30 mm was wash-coated to a coating weight of 
240 g per liter of volume of the catalyst to obtain a monolith catalyst with which 0.1 wt% of Pt has been supported 
entirely uniformly. Furthermore, as the NOx storaging material, Ba and K were supported by the catalyst in amounts of 
0.2 moles and 0.1 moles, respectively, per liter of the volume of the catalyst. 

Comparative Example 2 

[0036] In the same manner as in Example 4, there was obtained a monolith catalyst with which Pt was supported 
to a concentration of 2.0 wt% in the thickness of about 1 0 urn of the coated surface and supported in the concentration 
of 0.86 wt% in the interior. The NOx storing material could not be supported by the catalyst. 

[0037] A multi-converter was packed with the catalyst for purifying an exhaust gas thus obtained and was attached 
to an exhaust system of a lean-burn engine, and then a modal operation was carried out for 50 hours. The sulfur content 
in the fuel was 200 ppm and the temperature of the catalyst-containing gas during the endurance running was 350°C 
in average and 600°C at maximum, respectively. Each catalyst was disassembled after the endurance test of 50 hours 
and examinations of the distribution and the deposition amount of Pt, Ba, K and S as well as an evaluation of the NOx 
storing capability were carried out. The NOx purification degree was determined as follows. That is, a pretreatment was 
carried out in a rich model gas corresponding to A/F (= 1 4.0) at the temperature of a catalyst-containing gas of 500°C 
for 10 minutes and, after changing into a lean model gas corresponding to A/F (= 21), the NOx purification degree at 
the temperature of a catalyst-containing gas of 350°C was measured. The results are shown in Table 2. 

Table 1 
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CO% 


C 3 H 8 ppm 


C0 2 % 


H 2 0 % 


NO ppm 


0 2 % 


N 2 


Lean 


0.1 


2000 


10.5 


4 


500 


6 


balance 


Rich 


0.6 


2000 


10.5 


4 


500 


0.3 


balance 



40 



Table 2 



45 





Concentration of 
Pt in upper layer 
(wt%) 


Thickness of 
upper layer (urn) 


Concentration of 
Pt in lower layer 
(wt%) 


Endur 


ance 










NOx purification 
degree (%) 


S/Ba (molar 
ratio) 


Example 1 


2.75 


10 | 


0.75 


54 


0.36 


Example 2 


2.50 


20 


0.5 


46 


0.40 


Example 3 


2.50 


30 


0.1 


30 


0.56 


Example 4 


4.00 


10 


0.57 


55 


0.32 


Example 5 


1.50 


10 


0.93 


40 


0.48 


Example 6 


2.00 


10 


0.86 


49 


0.40 


Example 7 


3.00 


10 


0.71 


53 


0.36 j 



50 
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Table 2 (continued) 





Concentration of 
Pt in upper layer 
(wt%) 


1 niCKJlcoo Ul 

upper layer (urn) 


nnnnpntration of 
Pt in lower layer 
(wt%) 


Endur 


ance 










NOx purification 
degree (%) 


S/Ba (molar 
ratio) 


Comp. Example 
1 


1.00 


entirely uniform 


1.00 


| 28 


0.58 


Comp. Example 
2 


2.00 


10 


0.86 


24 


0.59 
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[0038] As is apparent from Table 1 , Examples 1 to 7 wherein the concentration of Pt was high within a range from 
1 0 to 20 urn of the upper layer of the supporting layer of the catalyst showed good endurance as compared with Com- 
parative Example 1 wherein the concentration of Pt in the supporting layer was uniform. In this test, since the amount 
of Pt supported per volume of the catalyst was fixed, a noticeable effect of improving the performance could not be 
obtained when the thickness of the upper layer as a layer containing high concentration of Pt is increased. The reason 
is considered to be as follows. That is, since almost all of Pt is concentrated at the upper layer, the concentration of Pt 
in the lower layer becomes too low and the NOx storing material can not be effectively utilized. Even if the thickness of 
the upper layer is controlled to 10 urn as shown in Comparative Example 2, the effect of improving the performance 
could not be obtained when Ba and NOx storing materials are not present in this portion. As described above, it is con- 
sidered to be necessary that the upper layer as a layer containing high concentration of Pt is preferably from about 10 
to 20 urn and the NOx storing material coexists in the upper layer. 

[0039] As is apparent from the results of sulfur analysis and results of elemental analysis by means of EPMA, a 
large amount of sulfur was deposited on the upper layer as the surface of the catalysts of Examples 1 to 7. However, 
sulfur was not deposited on Ba and K as the NOx storing material in the lower layer as the interior and sulfur poisoning 
was prevented. On the contrary, Ba and K in the interior were also poisoned in the catalyst of Comparative Example 1 
wherein Pt is uniformly distributed. In the catalyst of Comparative Example 2 wherein the upper layer (1 0 urn) contains 
a high concentration of Pt but the NOx storing material does not exist, sulfur was hardly deposited on the upper layer 
as a layer containing a high concentration of Pt, and Ba and K in the interior were poisoned. 

[0040] Pt oxidizes a S0 2 gas in the exhaust gas in a lean atmosphere thereby to accelerate poisoning of the NOx 
storaging material, but also serves to accelerate decomposition and desorption of a sulfate in a reducing atmosphere. 
It is considered that, when a high concentration of the Pt and NOx storing materials exist in the upper layer of the cat- 
alyst of the present invention, the NOx storing material in the upper layer is efficiently poisoned in a lean atmosphere 
and sulfur is hardly incorporated into the lower layer, while the sulfate in the upper layer in the upper layer is decom- 
posed and adsorbed in a fuel-enriched state. On the other hand, it is considered that, when high concentration of Pt 
exists in the upper layer but the NOx storing layer does not exist, SOx produced efficiently by Pt in the lean state diffuses 
toward the lower layer thereby to poison the NOx storing material. It is also considered that a comparatively low con- 
centration of Pt exists uniformly in the entire supporting layer in a conventional catalyst shown in Comparative Example 
2 so that the oxidizing rate of S0 2 in the vicinity of the surface is small and S0 2 diffuses into the interior, thereby to poi- 
son not only the surface layer but also the NOx storing material in the interior. 

[0041] A catalyst for purifying an exhaust gas, comprising a carrier base material, a supporting layer coated on the 
surface of the carrier base material, and Pt and NOx storing materials supported with the supporting layer, character- 
ized in that the supporting layer has a two-layer structure of an upper layer and a lower layer and the concentration of 
Pt supported by the upper layer is higher than that of Pt supported by the lower layer. 



Claims 

so 1 . A catalyst for purifying an exhaust gas, comprising a carrier base material, a supporting layer coated on the surface 
of the carrier base material, and Pt and NOx storing materials supported with the supporting layer, characterized 
in that the supporting layer has a two-layer structure of an upper layer and a lower layer and the concentration of 
Pt supported by the upper layer is higher than that of Pt supported by the lower layer. 

55 2. The catalyst for purifying an exhaust gas according to claim 1 , wherein the concentration of Pt supported by the 
upper layer is 1 .5 wt% or more based on the weight of the supporting layer. 

3. The catalyst for purifying an exhaust gas according to claim 1 , wherein the thickness of the upper layer is from 1 0 
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to 20 \un. 

The catalyst for purifying an exhaust gas according to claim 1, wherein the NOx storing material is at least one 
selected from an alkali metal, an alkali earth metal and a rare earth metal. 

The catalyst for purifying an exhaust gas according to claim 1 , wherein the amount of the NOx storing material is 
from 0.05 to 0.5 moles per liter of the supporting layer. 

The catalyst for purifying an exhaust gas according to claim 1, wherein the concentration of Pt supported by the 
upper layer is 1 .5 wt% or more based on the weight of the supporting layer and the concentration of Pt supported 
with the lower layer is from 0.1 to 1 wt% based on the weight of the supporting layer. 
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